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Trtqrellc Bamtzlmlcaasoles 



Technical ffetd 

The invention relates to novel compounds, which are used in the pharmaceutical industry as active 
compounds for the pnsduction of medicaments. 

In the international patent appllcatton WO 97/47603 (which csonesponds to the US Patent 6,465,505), 
benzimidazole derivatives having a very specific substitution pattern are disclosed, which are said to be 
suitable for inhibition of gastric add secretion and thus can be used in the prevention and treatment of 
gastrointestinal Inflammatory diseases. 

Summary of the invenBon 

The invention relates to compounds of the fomiuia 1 



in which 

R1 is hydrogen, halogen, 1-4C-alicyI, 3-7C-cycioancyL 3-7C-^loailQ4^1-4C-ailcyl, 1-4C-alEmgf, 1-4C- 
alkDxy-1-4C-alkyl, I^C-aliwcycarilronyl, 2-4C-a1lcenyl, 2-4Q-aKcynyl. fluoro-l^-all^- fluoro-1-4C- 
alkoxy- l-4CoaiKyl or hydroxy«1-4C-alkyi. 

is hydrogen. 1-4C-antyl, 3-7C-cycloalkyl. 3-7C-cycioallqfl-1-4Calkyl, 1-4C-aIKoxy-1-4C-aIl^l, 2-4C- 

aikenyl. 2-4C-alkynyU fluoro-1 «4C-alKyl or hydroxy-1 -4C-alkyl, 
R3 is hydrogen. 1-4C-a!kyl. 3-7C-cycloafeyi, 3-7C-cycloalkyl-1-^C-alkyl, 1-4C-alkoxy-1^C-alkyl, fiuoro-1- 

4C-alkyl. Ihjoro-I^C-alKoxy* 1-4C-all^l or hydraxy-1*4C-aikyl« 
1^ is hydrogen, 1-4Cnalkyl. S-TOcydoaO^yl. 3-7C-cydoalKyi-1-4&altQfl, 1-4C-alko;qf-1-4C-ali9l, fIuoro-1- 

4C-alkyl, fiuorO'1-4C-alKo;qr-1-40«Ikyl or hydroxy-1 -4C-alkyl 
R5 is hydrogen, halogen. 1-4C-aikyi or fluoro-1-4C-alkyl 
R6 is hydrogen, halogen, 1-4C-allqfl or fluoro-1-4C-alkyl 
and the saRs of these compounds. 

Halogen within the meaning of the Invention [s bromo, chloro and fluoro. 
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1-4C-Alkyl represents a strEOgM-chain or branched alkyi group having 1 to 4 carbon atoms. Examples which 
may be mentjoneci are the butyl, tsobufyl. seobui^. Kert-bufyl, propyl. Isopropyl. ethyl and the methyl group. 

3-7C-Cycloalkyl repinesents cyclopropyl. cyciobutyl, cyclopentyl, cyclohexyl and cydoheptyl, of which 
cyciopropyl. cydobutyl and cyclopentyl are preferred. 

3-7C-CycloalkyH-4C^lkyl represents one of the afibremenfioned 1-4C-aIkyl groups, whirti is 
sut^stituted by one of the aforementioned 3-70cydoaIEQrl groups. Examples which may be mentioned 
are the cydopropyimethyl, the (^ohe^methyl and the qftlohesQrlethyl group. 

1-4CTAJkoxy represents a group, which in addition to the oxygen atom contains one of the aforementioned 1- 
40alkyl groups. Examples which may be mentioned are the butoxy, isobutoxy, see-butoxy. tert-butoxy, 
propoxy, tsopropoxy and preferably the emoxy and methoxy group. 

1<4C>Alkoxy-1'<4C-alM represents one of the aforementioned l-4C-alk]^ groups, which is substituted by one 
of the aforementioned 1^C-alkoxy groups. Examples which may be mentioned are the m^oxymettiyl. the 
methoxyethyl group and the butoxyethyi group, 

1^C-A»coxycart»9nyl (1-4C->allgo?Qf-CO») represents a carbonyl group» to which one of the aforementioned 

1- 4C-alicoxy groups is bonded. Examples which may be mentioned are the methoxycarbonyl (CH3Q-C(OH 
and the ethoxycaiiionyl group (CHaCHsQ-CCO)-) . 

2- 4C-AlkenyI represents a straight-chain or branched alKenyi group having 2 to 4 carbon atoms. Examples 
which may be mentioned are the 2-butenyI, 3-butBnyi, 1-propenyl and the 2-propenyl group (allyl group). 

2-4C^ecynyl r^resents a straight<*chain or brani^ed alkynyi group having 2 to 4 carbon atoms. Examples 
which may be mentioned are the 2-tnjtynyl. 3-butynyl, and preferably the 2-pfopynyl. group (propa?gyl 
group}. 

Ruoro-1-4C^^kyl represents one of the aforementioned 1-4C-alkyl groups, which Is suljstituted by one or 
more fluorine atoms. All example which may be mentioned is the trifluorometh^ group. 

Fiuoro-1-4C^toxy represents one of the aforementibned 1-4C»aitcoxy groups, which is completely or mainly 
substituted by fluorine, '*mainl/' meaning in this connection that more than half of ttie hydrogen atoms are 
replaced by fluorine atoms. Examples of eompfetely or manly fluoro-substituted 1-4C-aj|coxy groups which 
may be mentioned are ttie 1,1.1,3.3,3.hexaf|uoro-2-i5ropoxy, the 24rlfIuoromethyl-2-propoxy, the 1,1,1- 
trifluoro-2-'propoxy, the perffuoro-tert-butoxy, the 2,2,3,3,4,4,4-heptafluoro-1-butoxy, the 4,4,4-trTfluoro-1- 
butoxy, ttie 2,2,3,3,3-penlafIuoropre>poxy. the perfluoroethoxy, the 1,2,2-^rifluoroethoxy, in particular the 
1,1,2,2-tetrafluoroethoxy. the 2.2,2-trinuoroelhoxy, the bifluoromethoxy and preferably the difiuoromethoxy 
group 
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nuoro-1-«C-aIkoxy-1-4C^nqfl represents one of the albranenaoned 1-4&alkyl groups.* whiiA Is substituted 
by a fluofo-1-4C-alkoxy group. Examples o? fluoro-1-4C-elkaxy-1-4C^lkyl groups are the 1.t2,2-tBtra< 
fluoroethoJQfmethyl. the 2,22-^uoroetho39methyl, the trifluorometho>Qfethyl and the difluoromethoxyethyl 
group. 

Hydroxy-I^C-alkyl represents one of the afbrementidne^ 1-4C-ailcyll groups, which Is subsfitutecd by a 
hydroxy group. Examples which may be mentioned are the hydroxymethyl, the 2-hydroxyethyl and the 
3-hydroxypropyl group. 

Possible saKs of compounds of the tbrmula 1 - depending on substituBon - are espe^ally all acid addition 
saKs. Particular mention may be made of the pharmacologically tolerable salts of the inorganic and organic 
adds oustomari^ used m pharmacy. Those suitable are water-soluble and water-insoluble add addition salts 
with adds such as, for example, hydrochloric add, hydrobromic acid, phosphoric add, nitric add, suHinic 
add. acetic add. dtric add, 0-gluconic add, benzoic add, 2-(<^ydrDxybeiizoyl)t)er«>ic add. butyric add. 
sulfbsalicylie add, maleic add, lauric add. mafic add. fumaric add, succinic add, oxalic add, tartaric add, 
embonic add. stearic acid, toluenesulfbnic add, methanesulfbnic add or 3>hydroxy-2-naphthoIc add, where 
the adds are used In salt preparation - depending on whether a mon(> or polybasic add is concerned and on 
wh^ salt is desired - in an equimolar quantitafive ratio or one differing therefrom. 

Pharmacoiogicaliy intolerable saBs. whldi can InHialty be obtedned, ft»r example, as process products in the 
producfion of the compounds according to the invention on the industrial scale, are converted into the 
pharmacologically tolerable salts by processes known to the person sKUied in the art 

It Is Kno\f\m to the person skilled in the art that the compounds according to Invention and their salts, if. for 
example, they are isolated in crystalline torn, can contain various amounts of solvents. Tlie invention 
therefore also eomprises all solvates and in particular afl hydrates of the compounds of the formula 1, and 
also aB solvates and In particular all hydrates of the salts of the compounds of the fbrmula 1. 

Compounds to be emphasized are those of the formula 1 where 
R1 is hydrogen. 1-4C^kyl or 3-7C-cydoalkyl. 
R2 is hydrogen or 1«4C-alkyl, 

R3 is hydmgen. 1-4&€lkyl. 3-5C<ydoallqfl, 1-4C-Edkoxy-.1-4C-alkyl, fluoro-l-^C-alkyl. fluonD-1-4C-alkoxy- 

1-4C<alkyl or hydra)Qr-1-4C-€tlKyl and 

is hydrogen. I^Oalkyl or hydroxy-^MC-aikyl 
R5 Is hydrogen, fluoro, 1^C-alkyl or fluoro-1-^C-alkyl 
R6 is hydrogen, fluon?. 1«4C'.all^l orfluoro-1-«C-alkyl 
and the salts of these compounds. 

Compounds to be particularly emphasized are those of the formula 1 where 
R1 is 1-4C-alkyI. 
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R2 is MOaikyl. 

R3 is hydrogen. 1-4C-alkyI or 1^C-alkoxy-1-4C-alEq^l 

R4 IS hydrogen, 

R5 is hydrogen. 

R6 is hydrogen 

and the salts of these compounds. 

Among the compounds of the fbnnula 1 according to the Invention, emphasis Is given to the optimally pure 
compounds of the fomnula la 



and the salts of these compounds. 

Particular emphasis is given to the compounds of the formula la, where 
R1 is hydrogen. 1-4C-alkyl or 3-7C-^c|oaltqfl, 
RZ is hydrogen or 1 -4C-alkyl, 

R3 is hydrogen, 1-4C^lkyl, 3-5C-cycloaltcyl. 1-4C-aIkoxy-1-4C^lkyl. fluoro-1-4C-alkyJ. fluoro-I^C-alkoxy- 

1-4C-aKgfl or hydn»cy-1-4C>altvl and 
R4 Is hydrogen, 1--4C-alkyi or hydio?cy*1-4C-aikyl 
R5 is hydrogen, fluoro, 1 -4C-aIKyl or fiuoro-1 -4C-aIkyl 
R6 is hydrogen, fluoro, 1 '40alkyl or fluQro-1-4C<alkyl 
and the salts of these compounds. 

Compounds to be particularly emphasized are those of the formula la. where 
R1 is 1-4C-allqfI, 
R2 Is 1^C-^lkyl, 

R3 is hydrogen, 1c4&aiKyl or 1-4C-alkoxy-1-4C-ali^, 

R4 is hydrogen. 

R5 is hydrogen. 

R6 is hydrogen 

and the salts of these compounds. 

Particularly preferred are the compounds given as final products of f9nnula 1 in the examples, and the salts 
of these compounds. 





R6 
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The compounds according to the invention can be synthesized fTDm conesponding startrng compounds, (br 
erample according to ttie reaction schemes given below. The synthesis is carried out in a manner known to 
the expert for example as described in more detail in the following examples. 

The compounds of the fbmiula 1 can be obtained for example starting from compounds of the tbrmula 2 
following the reacSon sequence shown in scheme 1. CMdafion of compounds of the formula 2 to compounds 
of the fbrmuia 3 f s performed by standard procedure, for example using manganese dioxide. ReducSon of 
the keto group In compounds of the formula 3 to the cormsponding dlols of the formula 1 (R3, R4 = H) can 
be carried out, for example, using sodium borohydride followed, if desired, by customary derlvatlsaUon 
reactions which are tamillar to the pefson stalled In the art (e.g. by aK^lation or by acylation) to give 
compounds of the fonnula 1 with R3 and/or R4 ^ H. 



;^ 




Compounds of the fumiula 2 can be prepared for example as outlined In scheme 2. In a first step ketones off 
the formula 4 are reacted with protected phenyltsoserine derivatives of the formula 5 (wherein Y is a suitable 
leaving group, tor example an ethoxy group and Prot Is a suitable protecting group like a suitable ^lyi radical, 
for example a ^BidMe^l* radical) to give compounds of the formula 6 and/or compounds of the formula 2. 
Compounds of the fenmula 6, if obtained, can be deprotected by standard procedures to the dedred 
compounds of the formula 2. 

Scheme S; 




S 2 
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The synthesis as outlined In scheme 2a leads to the preferred optically pure compound of the fomiuta la by 
reacting ketones of the formula 4 with optically pure phenylisoserin derrvatives of the formula Sa and further 
chemical transformations as descnbed for scheme 1. 
SdhieinnoSa: 




3a la 



K^ones of the formula 4 are known, for example ttom Helvetica Chimica Adba (1979), 62. 507, or can be 
prepared in a manner as shown for example in scheme 3 (route A). 3-N]tro-2«^m!nophenol can be reacted in 
a first step with a suitable benzyl derivative, for example benzylchloride. and the amino group of the reaction 
prx7duct of the formula 8 (known from J. Heterocyclic Chem. (1983), 20, 1525) is converted to the di-amlde off 
the forrnula 9. Subsequent reduction under standard conditions, for example using hydrazine HzHA in the 
presence of FeCfa, leads to the formation of the primaiy amide of the foimula 10, whose amine functionality 
can be alkylated in a next step, for example under reductive alKylation oondiiions. to compounds of the 
fbnnula 11, The following cycllzatlon step Is perffbnned under standard conditions, for example under acidic 
conditions using POCI3, to give compounds of the formula 12 whose hydrogenation to the desired 
compounds of the fomiula 4 Is performed in manner known to the expert, for example as described by H. 
Oeischlaeger and H. Giebenhain in Archiv der Pharmazle, 1973, 306. 485-489. 
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Sch8me3(roiiteA): 




Alternatively, the ketones of the formula 4 can be prepared from compounds of the fonnula 15 by a 
cyclization reaction hi the presence of a primary amine as shown in scheme 4 (route B). Compounds of the 
formula 15 are Known, fbr example from H. Stettarand K. Hoehne, Chem. Ber.t 1955, 91. 1123»1128« or can 
be prepared in an analogous manner starting from 2-nitroresorcin as shown in scheme 4. 

Scheme 4 (loitte B): 




15 4 
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Phenyiisoserine derivatives of fha formula 5 or 5a can be prepared in analogy to methods known in literature 
(see for example J. Amer. Chem, Soc (1998), 120, 431) or by methods known to the expert for example by 
reaction under basic conditions of the corresponding unprotected phenylisosenne derivatives of the foimula 
16 wnth suitable pnstection group precursor Prot-X with a suitable leaving group X, like a suitable silyl 
chloride, for example ^BuSMeaSiCI, as shown in Scheme 5. 




IS & 



Compounds of the formula 16 are known or can be prepared by methods known to the expert for example 
by epoxidatlon of the corresponding cinnamic acid derivatives of the formula 17, followed by a ring opening 
reacfion or dlrecdy by a aminohydroxylation reaction. Both variants can be performed in a stereoselective 
way, which leads for example to compounds of the fomiula 16a, as shown in Scheme 6. 
ScDiexneG: 




The invention further relates to the process and the process intermediates described in the above schemes, 
in particular the process described in scheme 1 and the process intermediates of the general formulae 3 and 
3a as outlined in schemes 1 and 2a. 

The following examples serve to illustrate the invention in greater detail without restricBng R. Likewise, further 
compounds of the formula 1 whose preparation is not described explicitly can be prepared in an analogous 
manner or In a manner familiar per se to the person skilled in the art using customary process techniques. 
The abbreviation min stands for mlnute(s}, h for hour(s} and m-p. for melting point 
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To a at-lff'C cooled stErred suspension of 2.50 g (8.0B mmol) (6R.7R,8RVZ,3<limethyl-6T-<lih]rdro^«8-* 
phenyl-ep7,S,94etfahydro-3Wmidso[4,5-h]quinoline in 2-methaxyethanol is added 0.99 ml (17*8 mmol) 
cone, sulphuric actd. The reaction mbcture is stirred for lurther S h. The mixture is poured out into a saturated 
sodium hydrogen carbonate solution and extracted with ethyl acetate three times. The combined organic 
layers are concentiatBd in vacuo and punfsed by column chromatography (dichloronnethane / methanoh 100 / 
3 and ethyl acetate: 100} to giive 0.40 g (1.09 mmol / 13 %) of the title product as a light brown loam. 
^HoNMR (200MHz, CDCb): S » 2.51 (s, 3 H), 3.38 (s, 3 H). 3.54-3.63 (m, 2 H). 3.66 (s, 3 H), 3.86-4.11 (m. Z 
HK 4.21 (dd. 1 H). 4.49 (d, 1 H). 4.87 (dd, 1 H). 6.67 (d. 1 H), 7.23 (Id, 1 H). 7.31-7.42 (m, 3 H). 7.52-7.58 
(m,2 H). 

To a at--10*'C cooled stored suspension of 2.60 g (8.08 mmol} (6R,7R,8R}-2»3-dlm8ttiyl-6,7-d1hydroxy-8- 
phenyl-6.7.8,94BtrahydrD-3H-imldazo[4,5-4i]qulnonne in 2Hrnethoxyethanoi is added 0.99 mi (17.8 mmol) 
cone sulphuric add. The reaction mbdure is stirred for further 5 h. The mixture fs poured out into a saturated 
sodium hydrxjgen carbonate solution and extracted with ethyl acetate three times. The combined or^nlc 
layers are concentrated in vacuo and purrified by column chromatography (dichloromethane / methanol: HOQ / 
3 and ethyl acetat^ 1 00} to give 1 .50 g (4.09 mmol / 51 %) of the title product as a light brown foam. 
^H4^MR (200MHz, COCb): 5 = 2.52 (S, 3 H), 3.40 (S, 3 H}, 3.68^.63 (m, 2 M), 3.66 (s, 3 H), 3.78-4.00 (m, 2 
H}. 4.06 (bd. IH). 4.65-4.59 (m. 2 H), 6.61 (d, 1 H), 7.09 (Id, 1 H}. 7.30-7.40 (m. 3 H). 7.S0-7.64 (m.2 H}. 

3. (6[^7l!^8S^2j34^iinne19Byll*6-eii&i9^ 

To a at "^lO'^C cooled stxired suspension of 2.00 g (6.50 mmol) (6E^7R,8R}-2>3-dimethyi[-6,7<iihydroxy-a- 
phenyt-6,7.8,94atrahydro-3ff-Imidaso[4,5-h]quinoline In ethanol (40 ml) Is added 0*79 ml (14.3 mmol) cone 
sulphuric acid. The reacfion is warmed up to 23^0 and stirred for further 3 h. The mixture is poured out into a 
saturated sodium hydrogen carbonate solution and extraded witti ethyl acetate three times. The combined 
organic layers are concentrated in vacuo and purified by column chromatography (dichloromethane / 
methanol: 100 / 3). The obtained solid is crystallized from ethyl acetate to give 0.09 g (0.27 mmol / 4.0 %) of 
the tiUe product as a colourless solid with a melting point of 177.5X ( ethyl acetate). 



Pmo^ ^oi+MR/19/9nn3 .11:R7. 
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To a at-lOX cooled stirred suspension of 2.00 g <6.50 mmol) (6R,7R.8R)-2.3-dimethyl-6,7-<5ihydro3cy-a- 
phenyI-6,7.8.9-tetrahydro-3Wmida20[4.S-h]quinonns in ethanol (40 ml) is added 0.79 ml (14.3 mmol) cona 
sulphuric acid. The reacfaon Is wamied up to 25"C and stirred for further 3 h. The mixture is poured out into a 
satuiated sodium hydrogen cartonate solution and extracted tivifh ethyl acetate three times. The combined 
oiganie layers are concentrated in vacuo and purified by column chromatography (dichloromethane / 
methanol: 100 / 3). The obtained solid is cfystallized from ethyl acetate to give 1 .50 g (4.44 mmol / 68 %) of 
the title product as a colourless solid with a melting point of 169.9*0 ( ethyl acetate). 

To a stirred suspension of 2.00 g (6.50 mmol) (7R,8R).7-hydroxy-2,3-dinfiethyl-8-phenyl-a,9-dmydro^HJf^ 
irTddazoI4,5-h]quinolln-&«ne fn methanol (40 ml) is added 0.50 g (13.22 mmol) sodium boron hydride and ft 
is sSrred fbr further 1 h» Subsequently the laaction is quenched by pouring it out Into a saturaM ammonium 
chioHde solution. The mi?cture Is extracted with dichloromethane three times. The combined organic layers 
are concentrated in vacuo and purified by column chromatography (dichloromethane / methanol: 100 / 3 to 
13/1). The obtained solid Is aystallized from acetone to give 2.00 g (6.50 mmol / 100 %) of the dia- 
stereomeric mixture of the expected diols. Th^ mixture is separated by column chromatography (ethyl 
acetate) to give 1 .75 g (5.65 mmol / 87 %) of the title product as a colourless solid with a rneWng point of 
224.7°C ( ethyl acetate). 

®o t6S,7R^^«2,3-DlafBeilhiylMS,?-d5hjfdiro55^ 

To a stirred suspension of 2.00 g (S.50 mmol) (7R,8R)--7^ydroxy-2,3-dimelhyl-8-phenyM,9K8lhydfx>^H,7H- 
imtdazo[4,5-h]qulnolin-6-one in methanol (40 ml) Is added 0.50 g (13.22 mmol) sodium boron hydride and it 
Is stinBd fbr further 1 h. Subsequently the reacQon is quenched by pouring it out into a sabjrated ammonium 
chloride solution. The mbdure is extracted with dichloromethane three times. The combined organic layers 
are concentrated in vacuo and purified by column chromatography (dichloromethane / nneihanot 100/3 to 
13/1). The obtained solid is crystallized from acetone to give 2,00 g (6.50 mmol / 100 %) of the dia- 
stereomeric mixture of the expected diofs. This mixture is separated by column chromatography (ethyl 
acetate) to give 0.1 5 g (0.48 mmol / 7.5 %) of the fitJe product as a colourtess solid with a melting point of 
235.4''C (ethyl acetate). 
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18, SSaitiing rampoRansSs aimd Emiieinniiediiates; 
^ 2-Beinizjfiio^-&-inilroainiilBirDe 

To a solution of 50.0 g (0.31 mol) 2-€mino-3-n!trQphenol in ethanol (400 ml) Is added 43.5 ml (0.38 mol) 
benzyl chloride, 47.8 g (0.35 mol) potassium earfoonate and 2.00 g (13.3 nvnol) sodium Iodide and ft te 
slnmd at SOX for 3.5 h. Subsequently the mixture is concentrated In vaeuo, redlssolved in dldiloromethane, 
washed with water, dried over sodium sulfate, filtrated over sand and concentrated In vacuo again. The 
crude product Is purified by column chromatography (cydohexane / e^y\ acetate: 8 / 2) to give 76.0 g (0.31 
mo! / 96 %) of the tme product 

^H-NMR (2D0MHZ. CDCI3): S = 5.11 (s, 2 H), 6.57 (t. 1 H), 6^5 (d, 1 H), 7-35-7.44 (m, 5 H), 7.73 (d. 1 H). 

To a stirred reaction mbdure of 76.0 g (0.31 moO Z-benzyloxy-e-nrtroaniline in acetic anhydride (469 mi) is 
added 7.60 ml (0.12 mol) methane sulfonic add and is stirred for 2 h at laO^'C Afterwards the acetic 
anhydride is removed in vacuo and the residue is poured Into ice water. This mixture is neutralised with 
concentrated ammonia solution and extracted with dichforometttane three times. The combined organic 
layers are concentrated and dried In vacuo to give 99.9 g (0.30 mol / 96 %) of the title product with a melting 
point of 113.8*C (dtchlorom^hane). 

To a sttned mbcture of 99.6 g (0.30 mol) N-acetyl-2-benzyloxy'-6-nttro-acetanilide» activated carbon (59.7 g) 
and 30.0 g (18.5 mmol) iron (111) chloride in methanol (2.60 1} at 7<rc is added dropewise 147 ml (3.03 mol) 
hydrazine hydrate and Is stirred for tuither 5 h. Subsequently the mixture is filtrated over Kfeselgur and 
concentrated in vacuo. The crude mixture is suspended in a saturated ammonium chloride solution and 
extracted with dlchloromethane twice. The combined organic layers are concentrated In vacuo and the crude 
product is reslurried in diethyl ether to give 50.5 g (0.20 mol / 65 %) of the title product with a melting point of 
146.9'*C (diethyl ether). 

To a stirred mixture off 4.00 g (17.0 mmol) 2-amino»6-benzyloxy~acetanilide in dichloromethane (8,0 ml) is 
added 4.00 ml (4.30 mmol) phoshoryl chloride and is stin^d at 70''C for 5 h. Subsequently the mixture is 
poured into ice water, neutralised by adding sodium hydroxide soIuSon (6 N) and extracted with 
didiloromethane three times. The combined organic layers are concentrated in vacuo and ^e crude product 
is pmduct IS purified by column chromatography (diethyl ether/ petrol ethen 7 / 3) to give 3.09 g (12.Z mmol / 
72 %) of the title product with a melting point of 130.9''C (diethyl e^er / petrol ether). 

E. il ,2-0!nnethy-1l t^^^J-ii^^^yi^T^hemmmM^^ 

Roiute A2 A suspension of 2.00 g (7.93 mmol) 4-foen2yloxy-1.2-<iimethyHH-ben2fmidazoleand 1.70 g 
palladium on carbon (10 %) rn methanol (50 ml) is stirred in a autoclave at a hydrogen pressure of 150 bar at 
70*^0 for 20 h. Aftenrards the catalyst is filtered off and the methanol is removed In vacuo. The crude product 
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is purified tiy column chromatography (dichiommathane / methanol: 10D/3to13/1}tQ ghre 0.14 g (0.85 
mmol/ 11 %) of the title product with a melting point of 98.1 ""C (dichloromethane/ methanol). 

Rowite Bz To a stirred mixture of 29.0 g (0.17 mot) 2-acetyJamfne-3-hydroxy-cyelohex-2-enone in ?Qflene (580 
mO is added acetic acid (57 ml) and dropewise 1 16 ml (0.23 mol) mettiyiamina (2 M in THF). The reacfa'oni 
mixture is heated to ISS'^C fbr 5 h, cooled down to 2B'0 and sUned for further 20 h. Aftenjvards the mi^c^re Is 
concentiafBd in vacuo and the cmde product Is purified by column chromatography (ethyl acetate / 
methanol: 8 / 2) to yield 21.4 g (0.13 mol / 77 %) of the title product with a melting point of 98. rc (ethyl 
acetate / mefhanoQ. 

P. (SK3^)-3«ainr&Mo-2-^^lnL«(^ytsf8-^om IpS^fpQomiDo Si^M et^D esQ^ir 

1323 g (4.06 mole) of (R, R)-phenylisoserlne ethyl ester are dissolved in 6.6. L of dichloromethane. To this 
solution, 397.4 g of imidazole and 724 g of i-butyidimethylsllyl chloride are added. The mbdure is stinted fbr 
18 hrs at RT. The reaCGon mixtuie is washed subsequently with 6 L and 4 L of water. The resulting clear 
dichloromethane layer is dried over sodKim sulphate, filtered and concentrated under reduced pressure. The 
obtained 1509 g of the ^e compound is used as sudi without further purification. 

A mixture of 6.20 g (37.8 mmol) 1^*dimethy-1.5A7°tetiahydro4)enzoimida2X>l-4-o^ and 12.5 g (38.6 mmol) 
(2R,3R)-3-amlno-2-<tert-buiyl-dlmethyl-silanylQxy)-3-phenyl propionic acid ethyl ester is heated to 170'C 
and IS stirred for 5.5 h. Afterwards the solid is purified by column chromatography (dichloromethane/ 
methanol: 1 00 / 1 to 13 / 1) to grve 6.35 g (20.5 mmol / 54 %) of the tide product as a Hght brown solid with a 
melting point of 262.3**C (dichloromethane / methanol). 

I]n7BldesoI[4,i54fiSqQaiinioffirih-®-oin@ 
A mbdureof 6.20 g (37.8 mmol) 1,2-dimethy-1.5.6.7-t6tiahydro-benzolmidazol-4-one and 12.5 g (38.6 mmol) 
(2R.3R)-3-amino-2-(tert-butyfl-dimethyi-silanyIo»y)-3-phenyl propionic acid ethyl ester is heated to 170'C 
and is stirred for 5.5 h. Afterwards the solid is purified by column chromatography (dichloromethane / 
methanol: 100 / 1 to 13 / 1) to give 2.20 g (5.19 mmol/ 14 %) of the title product This compound is 
transformed by acetic standard condition without any charaeterfsatfon into (7R,aR)-7-hydroxy-2.3-dimethyl-8- 
phenyl-5p7.8,9-tetrahydro-3H,4ff-imidazoI4,5-h]quinolin-€^ne. 

IL (7Rp8RJ-7-HydTO3iy-2,3-^ta8myif««-pllterayII-«^ 

A reaction mixture of 6.20 g (20.0 mmol) (7R,8R)-7-hydn>xy-2,3-dimethyi-a-phenyl-5,7,8.9-tetrahydro-3H.4H. 
lmidazo[4.S4i]quinofin-8-one and 19.0 g (197 mmol) manganese dioxide in dichloromethane (250 mi) is 
stirred for 20 h at 25*0. Aflenflfards the manganese residues are filtered off by using kieselgur. The crude 
product is purified by column chromatography (dichloromethane / methanol: 100 / 1 to 13 / 1) and 
crystallized firom acetone to give 4.70 g (15.3 mmol / 76 %) of the title product as a solid with a melting point 
of 235.1-C (acetone). 
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The CQmpounds of fche formula 1 an^ their sails have valuable pharmacological |pn3perties which make thenn 
commeraalljr utilizable. In particular, they e^chibit marked inhibition of gastric add secretion and an excellent 
gastric and Intestinal protective action in warm-blooded animals, In particular humans* In this connection, the 
compounds according to the invention are distinguished by a high selectivity o? action, an advantageous 
duration of action, a particularly good enteral acQvity, the absence of significant side effects and a bige 
therapeutic range. 

"Gastrtcand intestinal proteetion" in this connection is understood as meaning the prevention and treatment 
of gastrointestinal diseases, in particular of gastrointestinal inflammatory diseases and 
lesions (such as, for example, gastric ulcer, peptic ulcer, including peptic ulcer bleeding, duodenal ulcer, 
gastritis, hyperacldicor medicament-related functional dyspepsia). \AMch can be caused, for rample, by 
microofganisms (e.g. HeJicobacter pylori), bacterial tp>dns. medicaments (e.g. cert^n antiinflammatories and 
antirheumat'cs, such as NSAIDs and COX-Inhibitors), chemicals (e.g. ethanol), gastric acid or stress 
situations, "^stric and inteslinai protection" is understood to include, according to general l^owledge, 
gastroesophageal reflux disease (GERP), the symptoms of which Include, but are not limited to, heartburn 
and/or add regurgitation. 

In their excellent properties, the compounds according to the invenUon surprisingly prove to be cleariy 
superior to the compounds knovim from the prior art In various models In which the antluieerogenle and the 
antisecretory properties are determined. On account of these properties, the compounds of the formula 1 
and their pharmacologically acceptable salts are outstandingly suitable for use In human and veterinary 
medicine, where they are used, in particular, fbr the treatment and/or prophylaxis of disorders of the stomach 
/ and/or Intestine. 

A further subject of the invention are therefore the compounds according to the invention for use in the 
treatment and/or prophylaxis of the abovementioned diseases. 

The Invention IHcewise includes the use of the compounds according to the invention for the production of 
medicaments whk:h are employed fbr the treatment and/or prophylaxis of the abovmentioned 
diseases. 

The invention furthermore includes tfie use of the compounds according to the invention for the treatment 
and/or prophylaxis of the abovementioned diseases. 

A further subject of the Invention are medicaments which comprise one or more compounds of the formula 1 
and/or their pharmacologically acceptable salts. 
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The medieamenfs are piapared by processes which are known per se and familiar to the person sldlled in 
the art As medicaments, the pharmacologically active compounds according to the invention (= active 
compounds) are either employed as such, or preferably in combination with suitable pharmaceutical 
auxiliaries orexdpients in the form of tablets, coated tablets, capsules, suppositories, patches (e.g. as TTS), 
emulsions, suspensions or solutions, the active compound content advantageously being between 0.1 and 
95% and it being possible to obtain a pharmaceutical admlnlstiation fomi exactly adapted to the active 
compound and/or to the desired onset and/br duration of action (e.g. a sustained-release form or an enteric 
fom) by means of the appropriate selecdon of the auxiliartes and e)»lplents. 

The auxiliaries and excipients which are suitable for the desired phanmaceutieaj formulations are l^own to 
the person sldiled in the art on the basis of his/her expert knowledge. In addibon to solvents, gei^rmlng 
agents, suppository bases, tablet auxiliaries and other active compound excipients. It possible to use» for 
example, antioxidants, dtepersants, emul^ers, antlfoams, flavor corrigents. 

piHservatives. solubillzers, colorants or, in particular, permeation promoters and complexing agents (e.g. 
cyclodextrins). 

The active compounds can be administered orally, parenterally or percutaneousiy. 

in general. It has proven advantsgmus in human medicine to admini^r the active compound(s) in the case 
of oral administration in a dally dose of apprmimately 0.01 to approximately 20, preferably 0.05 to 5, in 
particular 0.1 to 1.S, mg/kg of body weight, if appropriate in the form of several, prefer^ly 1 to 4, mdrvidual 
doses to achieve the desired r&sult in the case of a parenteral treatment simitar or (In particular in the case 
of the intravenous administration of the active compounds), as a rule, lower doses can be used. The 
establishment of the optimal dose and manner of administration of the active compounds necessary in each 
case can easily be canied out tiy any person sMlled in ttie art on the basis o? his/her expert Imowledga 

If the compounds according to the invention and/or tiidr salts are to be used for the treatment of the 
abovementioned diseases, the pharmaceutical preparations can also contain one or more pharmacologically 
active constituents of other groups of medicaments, for example: tranquillizers (for example from the group 
of the benzodiazepines, for example diaz^am), spasmolytics (for example, bietamivenne or camylofine). 
anticholinergics (for example, oxyphencycfimine or phencarbamlde), local anesthetics, (for example, 
tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino acids. 

To be emphasized in this connection is in particularise comblnsrtion of the compounds according to the 
Invention with pharmaceuticals which inhibit acid secretion, such as, for example^ Hz blockers (e,g, 
cimetidine. ranitidine), H*/tC ATPase Inhibitors (e.g. omeprazole, pantoprazole). orfortiierwith so-called 
peripheral anticholinergics (e.g. pirenzepine, telenzepine) and with gastrin antagonists with the aim of 
increasing the principal action in an additive or super-addftive sense and/or of eliminating or of decreasing 
the side effect^, or furtiier tiie combination with antibacterially active substances (such as. for example, 
cephalosporins, tetracyclines, penicillins, macroRdes, nitroimidazoles oraltematively bismuth salts) for the 
control of Helicobacter pylori. Suitable antibacterial co-components which may be mentioned ans, for 
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example, mezlocniin, ampicOEh. amoxicillin, cefalothin, cefbxiHn, cefotaxime, imipenem, geiitamycln> 
amikacin, eiythromycin. ciprofloxacin, metronidazole, clarithromycin, azfthromydn and combinations AeiBof 
(for example clarithromycin 4* metronidazole). 

In view of their excellent gastric and intestinal protscb'on action, the compounds of fomiula 1 are suited for a 
free or fixed combination with those medicaments (e.g. certain antiinflammatories and antirheumatics, such 
as NSAIDs). which are known to have a certain ulcerogenic potency. In addition, the compounds of fomnula 
1 are suited fbr a free or fixed combination witli motility-modlfying dnjgs. 
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The excellent gastric protective action and the gastric acid secrefion-inhibiting action of the compounds 
according to the invention can be demonstrated inj investigations on animaS experimental models. The 
compounds aeeonling to the invention Investigated in the model menfioned below have been provided with 
numbers which correspond to the numbers of these compounds tn the examples. 

TesdiBJB) oVm& seerettoss^inhDbRing aeaiom <m Vim pe^^ms&'^^(om^eh 

In Table A which follows, the Influence of the compounds of the formula 1 according to the invention on the 
pentagastrin-stimulated add secretion of the perfused rat stomach afler intraduodenal administration in vivo 
is shown. 



No. 


Dose 

(|Unol/k9) 

Ld. 


lnh!bi«on of 11 
acid secretion 1 
(%) 


H 


2.0 


>50 


2 


2.0 


<50 


3 


2.0 






2.0 


<50 




2.0 


>50 


8 


2.0 


<50 



litQeSfiiioifloBd^Siy 

The abdomen of anesthetized rats (CP rat, femato, 200-250 g; 1.5 g/kg l.m. urethane) was opened after 
tradieofcomy by a median upper abdominal inceion and a PVC catheter was fixed transonaliy m the 
esophagus and another via the pylorus such that the ends of the tubes just projected Into the gastric lumen. 
The catheter leading from the pylorus led outward into the right abdominal wall through a side opening. 

After 1hon3ugh rinsing (about 50-1 00 ml), warm (37*^0 physiological NaCI solution was continuously passed 
through the stomach (0.5 mVmin, pH 6.8-6.9; Braun-Unita I). The pH (pH meter 632, glass electrode EA 147; 
i)i B 5 mm, i\Aetrohm} and, by Ubation with a freshly prepared 0.01 N NaOH solution to pH T (Dosimat 665 
Metrohm), the secreted HCI were determined in the effluent in each case collected at an interval of 15 
minutes. 

The gastric secretion was stimulated by continuous infusion of 1 jig/Kg 1 .65 ml/h) of I. v. pentagastrin (left 
femoral vein) about 30 min after the end of the operation (i.e. after determination of 2. preliminary fractions). 
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The substances to be tested were administered inUaduodenaliy In a 2.5 mVks liquid volume 60 min after the 
start.of the continuous penfagastrin Infusion. The body temperature of the animals was kept at a constant 
37.8-38X by infrared inadiation and heat pads (automatic stepless control by means of a rectal 
temperature sensor). 
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Patsnt Clalmg 

1 . A compound of the fbnnula 1 




in which 

R1 Is hydrogen, halogen, l^C-alkyl. 3-7C>cydoalkyl 3.7C-cycloalkyH-4&alkyl, 1-4C-atKoxy, 1-4C- 

altoxy-1-4C-a!kyl, 1-4C-alkoxycart>onyl, 2-4C-a1kenyl, 2-4C-alkynyl. fluoro.1-4C-aIkyI, fluoio-1-4C- 

alkoxy- 1-4C-alKyl or hydroxy-1-4C-alKyl, 
R2 hydrogen. 1^C-alM. 3-7C-cycloalky!. 3-7C-cycloalKyM-4C-alkyl. l-4C>alkoxy-1-4C-alkyl, 2-40 

alkenyl, 2-4C-a!kynyl, fluoro-1-4C-alkyl or hydroxy-1-40alkyl. 
R3 is hydrogen. 1-4C>alkyl, 3-7C-cydoalkyl, 3-7C<ycloalkyI-1-4C-aIkyI, 1-4C>alk05qf-1-4C-alkyl. fluoro-1- 

4&alkyl, fluoro-l-4C-alkoxy- 1-4C>alkyl or hydroxy^1-40«llqfl. 
R4 15 hydrogen. 1-4C^lkyl, 3-7C><:yGtoaIkyl, 3-7C>i:ycloalkyM-4C-alkyl, 1-4C>alkoxy-1-40alkyl, fluon>-1- 

40alkyl. fIuoro-1-4C>a»koxy'1--?C-alkyl or hydroxy-l-4C-alkyl 
R5 Is hydrogen, halogen, 1-4C^lkyl or fluaro-1-4C-alkyl 
R6 is hydrogen, halogen. 1-4C-alkyl or fluoro-1-4C-alicyl 
and rts salts. 

2. A compound of the fomiula 1 as claimed in tialm 1, In which 
R1 is hydrogen, 1-4C-alkyl or 3-7C-cycloalkyl, 

R2 Is hydrogen or 1-4C-aikyl. 

R3 is hydrogen. 1-4C-alkyl. 3-5C-cydoalkyl, 1-4C-alkoxy-1-40alkyl, fluoro.l^(>alkyl. nuon>1-4C-aIkoxy- 

1-4C-alkyl or hydFoxy-l-4C-alkyl and 
R4 Is hydrogen, 1-4C-a!kyl or hydroxy-1-4C>aIM 
RS • Is hydrogen, ffuoro, 1-4C-alkyl or fluoro-1-4C-alkyl 
R6 Is hydrogen, fluoro, 1-4C-alkyl or fluoro-1-4C-alkyl 
and its salts. 

3. A compound of the fbnmula 1 as claimed In claim 1, in which 
R1 Is 1-4C-aIkyl, 
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R2 is 1-4C-a(kyl, 

R3 is hydrogen, 1-4C-^lkyi or 1 -4C-alkoxy-1«^GaIKyI 
R4 is hydrogen. 
R5 is hydrogen, 
R6 IS hydrogen 
and its shifts. 



4. A compound of the fionnuia 1 as daimed in claim 1 . characterized ty the formula la. 




In which 

R1 is hydrogen* 1-4C-all^ or 3-7C-cycioaIkyL 
R2 Is hydrogen or 1-4C-alkyl, 

R3 is hydrogen^ 1-4C-alkyl, 3-5C-cycloalkyl, 1-4C.«lkaxy-1-4C-allvl, fluoro-1-4C-a«?y1, i!uoru-1-4C-alkDxy- 

1-4C-allcyl or hydnoxy-1-4C-alkyl and 
R4 Is hydrogen, 1-4C-alkyl or hydroxy-1-4C-alkyl 
R5 Is hydrogen, fluoro, 1-4C-alkyl orfluoro-1-4C-alKyl 
R6 is hydrogen, fluoro, 1-4C-alkyl or fluoro-1-4C-alkyl 
and its salts. 

5. A compound of the formula la as claimed in claim 4. 
In which 

R1 1-4C-an^l. 
R2 is l^&alKyl, 

R3 is hydrogen. 1-40alkyi or 1 -4C-alko)^i-4C-aIkyl, 
R4 is hydrogen, 
R5 Is hydrogen. 
R6 is hydrogen 
and its salts. 
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6. A compound of the formula 3 




in which 

R1 , R2, R5 and R6 have the meanings as indicated In claim 1 
and Its salts. 

7» A piocess fbr the synthesis of compounds of the fbmfiula 1 as claimed in d^m 1 . whidi comprises 

- conveifing compounds of the formula 3 as claimed in dalm 6 to compounds of the formula 1 as 
claimed In claim 1 with R3 and R4 « H 

- if desired, further deiivatizatlon of the reaction product of the formula 1 with R3, R4 » H to compounds 
of the fomiula 1 vnth R3 and / or R4 # 

8. A medicament comprising a compound as clEdmed in d^'m 1 and/or a pharmacologically acceptable salt 
thereof together with customary phanmaceutical auxiliaries and/or excipients. 

9. The use of a compound as claimed In claim 1 and its pharmacologically acceptable salts for the 
prevention and treatment of gastrointestinal disorders. 
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Abstract 

The invention relates to 6,7,8,9-Tetrahydro-3H*imidazo[4,5-h]quinolfnes of foimula 1, in which the 
substituents and symbols have the meanings indicated in the description. The compounds have gastric 
secretion inhibiting and excellent gastric and intestinal protective action properties. 
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